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The experiments upon which these latter statements were based appear, however, to be open to criticism, since the stomach was evacuated by syphonage aided by pressure applied to the epigastrium and by voluntary efforts at straining on the part of the patient. Considering how difficult it is completely to empty the stomiach after lavage, and how much saliva is usually swallowed during the process, to say nothing of the gastric irritation induced by the presence of the tube, it is hardly a matter for wonder that a conscientious attempt to investigate a fasting stornach with a tube and syphon usually succeeds in withdrawing a small quantity of fluid from the viscus. The employment of an evacuator, like that invented by Gentile, serves to eliminate many of these sources of error, since it permits the complete evacuation of the stomach within thirty seconds, during which brief time it is hardly conceivable that more than a few drops of secretion could be produced. Experiments conducted on these lines invariably show that when a healthy stomach is carefully washed out and emptied overnight and again aspirated in the early morning, no food or drink having been taken in the interval, it is never found to contain more than a few cubic centimetres of a neutral or faintly acid fluid. This conclusion tallies so closely with the results obtained by Riegel and other modern investigators who have employed aspiration instead of syphonage that the existence of more than 20 c.c. of gastric juice in the fasting stomach must be considered indicative of disease. When, however, a typical case of hypersecretion is examined in the same manner a very different picture is presented. Thus, if the stomach be washed out and emptied overnight, and no food or drink be taken in the interval, aspiration on the following morning will show the organ to contain from 50 c.c. to 300 c.c. of an opalescent or bile-stained fluid which gives all the reactions of an active gastric juice with a total acidity varying from forty to seventy. The mere withdrawal of its contents appears to stimulate the fasting organ to fresh secretory exertions, for if aspiration be repeated hour by hour a similar quantity may be drawn off on each occasion. It is obvious, therefore, that in certain cases the stomach continues to secrete an active juice without the normal stimulus supplied by the ingestion of food. In the light of this fact the symptoms that usually accompany hypersecretion are easily explained. In mild instances, where the stomach contains only a small quantity of fluid in the early morning, very little discomfort is experienced before breakfast, but in the more severe types of the complaint, fullness, distension, nausea, giddiness, and perhaps acid eructations, ensue immediately the patient rises from bed and may even awaken him before the usual time.
The special symptoms of hypersecretion do not usually display themselves until the lapse of two or three hours after breakfast, when, the proteid constituents of the meal having undergone solution and partial elimination into the duodenum, the percentage of free hydrochloric acid attains the point at which it is able to excite extreme irritation of the gastric mucosa and spasm of the pyloric sphincter. Consequently, between eleven and twelve o'clock, the exact time varying with the size and nature of the meal, the stonmach becomes inflated with gas and pain makles itself felt in the epigastrium or right hypochondrium. If recourse be had to some form of proteid food these various symptoms usually abate for a time owing to the chemical combination of the free imiineral acid with the nitrogenous base, while a draught of water may produce similar relief by effecting dilution of the hyperacid contents of the organ. It is for this rieason that so many sufferers from hypersecretion insist that their symptoms are not dyspeptic but arise from hunger, and, if pain exists, term it a " hunger pain." In like manner the midday meal is followed by a recrudescence of the symptoms between three and five o'clock in the afternoon, which are always intensified by a cup of tea and may not subside until after dinner.
But the most characteristic attack is undoubtedly that which occurs between one and two o'clock in the morning, when, after some disturbed sleep, the patient will awaken to the fact that he has a pain in the upper part of the abdomen, which is followed by flatulence and acidity, and, perhaps, by vomiting. In these circumstances the ejecta are copious, liquid, bile-stained, extremely acid, and afford the usual reactions of gastric juice containing an excess of free hydrochloric acid. In addition to these general symptoms that are common to all forms of hypersecretion, three local results of the disorder deserve notice, as they help to explain somne of its aberrant features.
In the first place, the constant excess of free hydrochloric acid sooner or later gives rise to a spasmodic closure of the pylorus, which makes itself evident not merely by pain but by an intermittent obstruction to the passage of chyine into the intestine. This condition, which may easily be demonstrated, can alone explain the constant presence of undigested food in the fasting organ in cases where operation proves the non-existence of organic stricture.
Secondly, the long-continued immersion of the delicate lining membrane of the stomnach in a fluid that contains from two to five times the normal percentage of free hydrochloric acid excites a violent form of gastritis, which is evidenced at operation by an intense congestion of the mucosa and numerous interstitial hoemorrhages and haemorrhagic erosions. The last named are apt to ooze blood, and, when exceptionally numerous, haematemesis or melena is usually observed. I have no hesitation in saying that in the vast majority of cases where bleeding points are detected in the gastric mucous membrane or mnoderate haemorrhage occurs during life without obvious ulceration being found after death, the condition is due to chronic hypersecretion accompanied by superficial losses of tissue too minute to be detected by the naked eye. In one case of this kind which I had an opportunity of examining with von Recklinghausen we were able to demonstrate by artificial injection the source of the fatal hamorrhage, which had escaped his most careful scrutiny at the autopsy. Although these erosions usually heal, they may, if numerous and closely set, ultimately coalesce and forin superficial ulcers of considerable size, which, however, may not be recognizable on digital examination of the exterior of the stomach. I have seen an ulcer of this description, nearly 2 in. in diameter and extending as deeply as the muscular coat, which could not be detected until the stomach had been opened.
Thirdly, the amount of gastric secretion as well as its degree of acidity varies not only in different cases, but also at different stages of the same case. In addition to the well-marked renmissions which characterize all forms of the complaint, the course of chronic hypersecretion is apt to be interrupted from time to time by an acute phase of the disorder, during which vomiting of a hyperacid gastric juice mixed with bile or altered blood is almost incessant, much pain is experienced in the region of the stomach, and dangerous exhaustion ensues. These intercurrent attacks are usually described as a distinct variety of the complaint under the terms " intermittent" or "periodic " hypersecretion, but inasmuch as they always co-exist with.the chronic form and are associated with the same organic lesions this differentiation appears to be superfluous.
With regard to the frequency of hypersecretion as a cause of dyspepsia, I found that among 500 consecutive cases of chronic indigestion examined in hospital, 67, or about 13 per cent., were examples of this disorder, while a similar number of cases observed in private practice afforded 170 instances, or a percentage of 34. Although it is well known that chronic hypersecretion commonly accompanies chronic ulcer of the stomach, it is still the custom to regard it as a primary disorder of nervous origin and to attribute it to the same conditions that are supposed to excite simple hyperacidity. Thus, all writers lay much stress upon over-indulgence in rich and highly spiced foods, the abuse of alcohol or tobacco, inefficient mastication, and long-continued mental strain or excitemient; but since these several conditions are also held to be responsible in great measure for hyperacidity and gastritis, they cannot possibly be regarded as the sole exciting causes of hypersecretion. Until the year 1907 I had convinced myself from post-mortem evidence, as well as from the more limited data afforded by operation, that 88 per cent. of all cases of chronic hypersecretion were associated with a demonstrable lesion of the digestive organs, while in the remaining 12 per cent. no disease that appeared to have any immediate connexion with the stomach could invariably be detected. I was, however, well acquainted with a peculiar type of hypersecretion in which death frequently occurred from appendicitis, and was in the habit of warning the subjects of this complaint of their special liability to inflammation of the appendix; but it was not until an opportunity occurred in that year of discussing the subject with Dr. W. J. Mayo, of Rochester, U.S.A., that the cause of this appendicitis, and also an explanation of the 12 per cent. of cases hitherto unexplained, at once become apparent. That distinguished surgeon informed me that he had often discovered latent disease of the appendix in persons who appeared to require gastro-jejunostomy, and that the removal of the appendix was followed by subsidence of the gastric symptoms, provided that the alimentary tract was otherwise healthy. Furthermore, that several of his earlier cases of gastro-jejunostomy which he had not materially benefited by the operation had subsequently been found to possess disease of the appendix, and that when this had been removed a cure had ensued. With these facts in mind the various surgeons who have operated for me on cases of chronic hypersecretion during the last two years have examined the appendix as well as the other important abdominal viscera, and the results obtained in 112 consecutive cases are as follows 
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Out of the thirteen examples of gastric ulcer, the disease occupied the cardiac portion of the viscus in four, the central zone in three, and the pyloric third in six; and it is interesting to'observe that one of the most severe clinical examples of hypersecretion was associated with an ulcer close to the cardiac orifice. When gall-stones constituted the sole indication of disease, the calculus was often single and completely filled the gall-bladder, and only in one case was there a history of biliary colic. Haematemesis or melmna was noted in only three out of the forty-six examples of duodenal ulcer, notwithstanding the fact that the average duration of the symptoms of hypersecretion prior to the operation was nine years, while in several instances they had existed more than seventeen years. In only seven of the twenty-two cases of diseased appendix was there a history suggestive of previous inflammation of the organ, although at operation it was invariably found to be either extensively ulcerated, thickened, adherent, dilated, or occupied by a calculus. In each of the four examples of cancer of the pylorus the growth was of the cylinder-cell variety, which developed with extreme rapidity and caused death within seven months. There was no history of former simple ulcer in any case.
The dependence of hypersecretion upon an organic lesion of the digestive organs appears to be further corroborated by the results of treatment. Thus in almost every case where gastro-jejunostomy was performed for 'gastric or duodenal ulcer, while the gall-bladder and appendix were proved to be healthy, the symptoms of disordered digestion gradually disappeared; and in those which were carefully examined subsequently by Paterson, the hypersecretion was found to have ceased. In like manner the removal of gall-stones, when other parts of the digestive tract were healthy, was followed by subsidence of the secretory disorder, while appendicectomy, after a preliminary increase in the amount of hydrochloric acid, was-usually, though not invariably, attended by similar results.
A careful comparison of the clinical and chemical features of these various cases, with the lesions found at operation, appears to indicate that each division possesses certain general characters which are sufficiently distinctive to permit of a correct diagnosis being made in the rnajority of instances.
(1) Hypersecretion due to disease of the appendix, or " appendicular hypersecretion" as it may be termed, is the mildest form of the complaint. As a rule, it displays an intermittent character for several years and each fresh attack is ascribed by the patient either to a chill, mental anxiety, or to some indiscretion of diet. For a considerable time after it has attained the chronic stage, the typical symptoms of a moderate hypersecretion continue to manifest themselves; but with the progress of time, the paroxysmal pain is gradually replaced by discomfort and distension, which persist during the entire day. So far as my limited experience goes, the symptoms vary to a great extent according to the nature of the appendicular lesion, and the concomitant state of the gastric secretion. Thus, when the appendix is in a state of active irritation such as ensues from ulceration of its mucous membrane or the presence of a calculus, pain is always a noticeable feature, and a gastric analysis shows both hyperacidity and moderate food retention. On the *other hand, if the appendix is merely thickened or adherent, owing to a former attack of acute inflammation, the syinptoms of the gastric disorder are identical with those of chronic inflammation of the stomach, and subacidity, with an absence of free hydrochloric acid, is the rule. In every instance of this latter kind that has come under my notice the patient was thin, anaemic, and despondent, and was obviously suffering from general neurasthenia. Although the complaint had persisted for several years, no form of diet or medicinal treattment had been discovered which produced any permanent benefit, and it is worthy of remark that the patients often stated that bicarbonate of sodium and other alkalies gave rise to pain, or otherwise disagreed with them. Cases of this description endure a miserable existence and usually manage to exhaust both the sympathy of their friends and the patience of their medical attendants by their constant and apparently imaginary complaints. Nevertheless, when carefully examined, several indications may be forthcoining which suggest the nature of the malady. In every instance the stomach is moderately dilated and dislocated downwards in the abdomen, and there is an increased sensitiveness to pressure over the entire organ. Sometimes palpation of the epigastrium gives rise to a pain which radiates towards the right iliac fossa, or pressure over the latter region produces pain above the umbilicus; but these phenomena, though very suggestive when present, only occur in a limited proportion of the cases. As a rule, no history can be obtained indicative of former appendicitis, but occasionally the statement will be volunteered that the indigestion started with inflammation of the bowels, peritonitis, or intestinal stoppage. Aspiration in the early morning usually shows the stomach to contain 10 c.c. to 50 c.c. of thick mucus, or of a weak gastric juice mixed with mucus, but in some instances the organ is almost empty. After a test breakfast the material evacuated exceeds the normal in quantity, is difficult to filter on account of mucus, is practically devoid of free hydrochloric acid, and rarely possesses a total acidity of more than 50. " Nervous dyspepsia " is the term most commonly applied to this form of the complaint, although in true gastric neurasthenia both secretion and motility are normal; while other diagnoses refer the symptoms to biliousness, gastroptosis, hypochondriasis, or hysteria. Sooner or later, however, these unfortunate individuals develop an acute, and usually suppurative, appendicitis, and it was the frequency of this complication that first drew my attention to the subject.
(2) Biliary hypersecretion is more frequent in woinen than men, and rarely develops before thirty years of age. It is most severe when the gall-bladder is occupied by a single large stone, and for this reason, probably, is seldom preceded by colic or jaundice. The disorder displays the same tendency to intermissions as the other varieties, but each individual attack often lasts for two or three months. Pain during the later stages of gastric digestion is invariably present, and is usually referred to the right hypochondrium, whence it may radiate to the back of the chest. Vomiting may or may not occur, but acid regurgitations constitute one of the most prominent features of the case. The so-called " hunger pain " is often very pronounced. In the early morning the stomach contains a considerable quantity of bile-stained gastric juice, which possesses a comparatively high total acidity and affords the usual reactions of free hydrochloric acid. After a test-breakfast the total acidity varies from 70 to 110, and the percentage of free hydrochloric acid is greatly increased (0 04 to 01). The fact that biliary hypersecretion is often followed by ulcer of the stomach or duodenum renders its differential diagnosis from these latter complaints a matter of considerable difficulty. The chief points in favour of primary biliary calculus are its greater frequency in women, the persistency and severity of acid regurgitations, and constant tenderness over the region of the gall-bladder.
(3) Hypersecretion due to an ulcer in the vicinity of the pylorus, whether on its gastric or duodenal side, is accompanied by the various symptoms of the disorder in their most characteristic form. Whatever may be the expression employed to define the digestive discomfort that occurs in other varieties, the subjects of this form of the complaint state most emphatically that they suffer intense pain, which usually develops about two hours after a meal, and persists until the next, unless relieved by vomiting. In all cases the nocturnal attacks are the most severe and are often accompanied by vomiting of the characteristic bile-stained gastric at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from juice. Sooner or later einesis occurs at other times of the days, emaciation sets in, and the case is exposed to such dangerous complications as hoemorrhage, tetany, and acute hypersecretion. Dilatation of the stomach is always in evidence, and if the ulcer has produced stenosis of the pylorus or duodenum, peristaltic movements of the organ may be visible on inspection of the abdomen. It is in these cases that the stomach is found to contain a large amount of a hyperacid gastric juice, mixed with undigested food, in the early morning, and its contents, after a test-breakfast, to exhibit a great increase of free hydrochloric acid.
CONCLUSIONS.
(1) Chronic hypersecretion of the gastric juice is not a primary functional disorder of the stomach, but is invariably the result, possibly a reflex one, of organic disease of the stomach itself, or of some other organ of the body. In the great majority of cases it is found to be associated either with ulcer of the stomach or duodenum, gall-stones, or disease of the appendix; but it is probable that future investigations will show that pancreatic calculus, tubercle of the caecum, and new growths of the appendix are also capable of producing it.
(2) A continuous flow of a hyperacid gastric juice, whatever be its cause, always excites severe inflammation of the stomach, and is very liable to be followed by ulceration of that organ or the duodenum. This secondary ulceration is at first quite superficial in character, and may not be demonstrable on examination of the exterior of these viscera. Minute haemorrhagic erosions, capable of producing haematemesis and miielana, are often associated with, and caused by, this abnormality of secretion.
(3) There is an important connexion between the condition of the appendix and the state of the gastric secretion. When active irritation of the former exists, such as ensues from ulceration of its mucosa or the presence of a calculus, the gastric juice is usually increased both in quantity and acidity, and the patient exhibits the usual phenomena of hypersecretion. On the other hand, thickening, torsion, cystic dilatation, or adhesion of the appendix, which result from an attack of acute inflammation, are apt to be followed after a tine by a peculiar type of chronic gastritis, attended by persistent flatulence, nausea and anorexia, which the usual methods of treatment fail to allay. In this condition the contents of the stomach exhibit an excess of mucus, and are usually devoid of free hydrochloric acid.
(4) With the exception of severe hemorrhage, all the symptoms of chronic duodenal ulcer are due to the hypersecretion which accompanies it. The pain that ensues two or three hours after the ingestion of food is probably caused by contact of the sore with the hyperacid contents of the bowel. That the presence of chyme, or undigested food, is not essential to the production of pain is evidenced by the characteristic seizures that occur during the night, when the stomach is devoid of food, or after oral feeding has been suspended for several days. The constant immersion of the ulcer in a relatively strong solution of free hydrochloric acid is one of the chief obstacles to its healing. The so-called " hunger pain" is met with in all the clinical forms of hypersecretion, but since its severity varies with the degree of acidity, it is usually most pronounced in cases of ulcer of the stomach or duodenum.
(5) Contrary to the general belief, a soft carcinoma of the pylorus is sometimes attended by severe hypersecretion. In such cases the morbid growth often develops with great rapidity, and violent haemorrhages are apt to occur, possibly owing to digestion of the growth. In many instances the history affords no indication of previous simple ulcer.
